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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an electrode for secondary battery, having a high 
discharge capacity and superior charging and discharging cycle life characteristics and making it 
hard for wrinkles to be produced on the collector by charging and discharging. 
SOLUTION: In this method of manufacturing an electrode for secondary battery formed by 
depositing active material film 4 on the collector 1, meshes 3 are disposed above the collector 1, 
and the active material film 4 is stacked through the meshes 3. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the electrode for rechargeable batteries characterized by arranging a 
mesh above a charge collector and making an active material thin film deposit on it through this mesh in the 
manufacture approach of the electrode for rechargeable batteries which is made to deposit an active material 
thin film and is formed on a charge collector. 

[Claim 2] The manufacture approach of the electrode for rechargeable batteries according to claim 1 
characterized by depositing and forming said active material thin film on the island- like field where it 
dissociated on said charge collector corresponding to the hole of said mesh. 

[Claim 3] Thexmanufacture approach of the electrode for rechargeable batteries according to claim 1 or 2 

characterized by forming the thin film with which the active material continued beforehand on said charge 

collector, and making an active material thin film deposit through said mesh on this thin film. 

[Claim 4] The manufacture approach of the electrode for rechargeable batteries according to claim 3 which 

said continuation thin film is a thin film formed above said charge collector, without arranging a mesh, and is 

characterized by arranging a mesh above a charge collector and forming an active material thin film by the 

same thin film formation approach as said continuation thin film after forming this thin film. 

[Claim 5] The manufacture approach of the electrode for rechargeable batteries given in any 1 term of claims 

1-4 characterized by for said mesh sticking to said charge collector or said continuation thin film, and 

arranging it. 

[Claim 6] The manufacture approach of the electrode for rechargeable batteries given in any 1 term of claims 

1-5 characterized by for said active material thin films being occlusion and a thin film to emit about a lithium, 

and the electrode for rechargeable batteries being an electrode for lithium secondary batteries. 

[Claim 7] The manufacture approach of the electrode for rechargeable batteries given in any 1 term of claims 

1-6 characterized by being the thin film with which said active material thin film contains a silicon thin film or 

silicon. 

[Claim 8] The manufacture approach of the electrode for rechargeable batteries given in any 1 term of claims 
1-7 to which said active material thin film is characterized by being formed by the sputtering method, the 
vacuum deposition method, or the CVD method. 

[Claim 9] The electrode for rechargeable batteries characterized by being manufactured by the approach 
given in any 1 term of claims 1-8. 

[Claim 10] The electrode for rechargeable batteries characterized by forming an active material thin film in 
two or more island- like fields to which it dissociated on the charge collector alternatively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode for rechargeable batteries manufactured by the 
method of manufacturing electrodes for rechargeable batteries, such as a lithium secondary battery, and this 
approach. 
[0002] 

[Description of the Prior Art] In recent years, development of a lithium secondary battery is performed briskly. 
Cell properties, such as charge and discharge voltage, a charge-and- discharge cycle-life property, and a 
preservation property, are greatly influenced with the electrode active material with which a lithium secondary 
battery is used. 

[0003] When silicon alloys a lithium with a lithium also in occlusion and the electrode active material which can 
be emitted, it is the matter which can carry out occlusion of the lithium, and the geometric capacity is 
variously examined from the large thing. However, since silicon carries out occlusion of the lithium by alloying, 
its expansion contraction of the volume accompanying a charge-and- discharge reaction is large. For this 
reason, in the electrode for lithium secondary batteries using the silicon particle as an active material, a 
charge-and-discharge cycle property is bad, and has come to be put in practical use by the reasons of the 
exfoliation from the pulverization and the charge collector of an active material taking place. 
[0004] 

[Problem(s) to be Solved by the Invention] These people have found out that the lithium secondary battery 
which whose discharge capacity was high and was excellent in the charge-and-discharge cycle- life property 
is obtained by using the electrode which consists of a silicon thin film formed by the CVD method or the 
sputtering method on copper foil, such as electrolytic copper foil, as an electrode for lithium secondary 
batteries (application for patent No. 321201 [ 2000 to ]). In these electrodes, when a break is formed in the 
thickness direction of a thin film of a charge-and-discharge reaction, a thin film is separated in the shape of a 
column, and an opening is formed around a pillar- shaped part. It is thought by such opening that it can ease 
expansion contraction of the volume of the active material in the case of a charge-and-discharge reaction. 
[0005] However, in such an electrode, the stress by expansion contraction of the volume of the active 
material by the charge-and-discharge reaction worked to the charge collector, and there was a case where a 
wrinkle occurred in a charge collector. When a wrinkle occurs in a charge collector, the energy density per 
volume when containing in a cell can will fall. 

[0006] The purpose of this invention is to offer the manufacture approach of the electrode for rechargeable 
batteries which discharge capacity is high, and is excellent in a charge-and-discharge cycle- life property, and 
the wrinkle accompanying a charge-and-discharge reaction cannot produce easily in a charge collector. 
[0007] 

[Means for Solving the Problem] This invention is the manufacture approach of the electrode for rechargeable 
batteries which is made to deposit an active material thin film and is formed on a charge collector, arranges a 
mesh above a charge collector and is characterized by making an active material thin film deposit through this 
mesh. 

[0008] According to this invention, an active material thin film is formed in the field of the charge collector 
corresponding to the hole of a mesh so that thickness may become thick relatively. Moreover, an active 
material thin film with thin thickness is relatively formed in the field equivalent to the frame of a mesh, or an 
active material thin film is not formed. It is in the inclination for the thickness of the thin film formed in the 
field which is generally equivalent to a part for the frame part of a mesh by arranging a mesh near the charge 
collector to become thin, and in order to make it not make an active material thin film form in the field 
equivalent to the frame of a mesh, a mesh is arranged as much as possible near the charge collector. 
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Preferably, a mesh is arranged so that it may stick to a charge collector. 

[0009] According to this invention, the active material thin film with which the field where the thickness of an 
active material thin film is thick distributes in the shape of an island, and exists corresponding to the hole 
which is a mesh can be formed. In the active material thin film formed according to this invention, since 
-expansion contraction of the volume in the field of the shape of an island where thickness is thick is 
absorbable in the field in which the thin field or thin thin film of thickness of the perimeter does not exist, it 
can ease that the stress by expansion and contraction of the volume of an active material thin film works to a 
charge collector, and can control that a wrinkle occurs in a charge collector. 

[0010] An active material thin film is deposited and formed only in the field corresponding to the hole of a 
mesh with the desirable operation gestalt according to this invention. Thus, in the formed active material thin 
film, since an active material thin film does not exist in the perimeter for an insular part of an active material 
thin film, it can prevent more effectively that can fully ease the cubical expansion of an active material thin 
film, stress works to a charge collector, and a wrinkle occurs in a charge collector. 

[0011] The thin film with which the active material continued beforehand is formed on the charge collector, 
and an active material thin film may be made to deposit through a mesh in this invention on this thin film. The 
continuation thin film used as this substrate layer can be formed by making an active material thin film deposit 
above a charge collector, without arranging a mesh. Thus, after forming the continuous active material thin 
film, a mesh can be arranged above a charge collector and an active material thin film can be formed by the 
same thin film formation approach as the time of forming a continuation thin film. According to such an 
approach, the continuation thin film which serves as a substrate layer within the same thin film deposition 
system, and the active material thin film formed on it can be formed. Although especially the thickness of the 
continuous active material thin film used as a substrate layer is not limited, it is desirable that it is 10 
micrometers or less per one side. 

[0012] When making only the part corresponding to the hole of a mesh deposit an active material thin film and 
making it not make the part corresponding to the frame of a mesh deposit an active material thin film, it is 
desirable to make an active material thin film deposit, where a mesh is stuck on the above-mentioned 
continuation thin film on a charge collector or a charge collector. Thus, as mentioned above, since a thin film 
does not exist in the perimeter for an insular part, the formed active material thin film can fully ease the 
stress by the cubical- expansion contraction for an insular part, and can prevent more effectively that a 
wrinkle occurs in a charge collector. 

[0013] When using the electrode for rechargeable batteries manufactured according to this invention as an 
electrode for lithium secondary batteries, as an active material thin film, the thin film which consists a lithium 
of occlusion and an active material to emit is formed. The active material which carries out occlusion by 
alloying a lithium by using a lithium as occlusion and the active material to emit is mentioned. As such an 
active material, thin films, such as silicon, germanium, aluminum, and tin, are mentioned. Also in these, as for 
silicon, the thin film with which it contains a silicon thin film or silicon since the charge- and- discharge 
capacity is high is used preferably. As a thin film containing silicon, the thin film which contains silicon more 
than 50 atom % is desirable. Moreover, as for the thin film containing a silicon thin film or silicon, it is desirable 
that they are an amorphous substance or a microcrystal thin film. 

[0014] The approach of forming a thin film as the formation approach of the active material thin film in this 
invention from the approach of forming a thin film from a gaseous phase and the liquid phase is mentioned. As 
an approach of depositing and forming a thin film from a gaseous phase, the sputtering method, a vacuum 
deposition method, a CVD method, a spraying process, etc. are mentioned. Moreover, as an approach of 
depositing a thin film from the liquid phase, the electrolysis galvanizing method, a nonelectrolytic plating 
method, etc. are mentioned. 

[0015] Since an active material thin film is formed so that thickness may become thick in the field 
corresponding to the hole of the mesh, according to area size to form thickness in thickly, the mesh used in 
this invention is chosen suitably, and is used. For example, the thing of the range whose magnitude of the hole 
is 2 micrometers - 1mm can be used. 

[0016] As a mesh used in this invention, the mesh called an electro FOMUDO screen is used preferably. This 
is the screen which is also called a **** screen and was produced by the electrochemical approach. 
[0017] As for the charge collector used in this invention, it is desirable that thickness is thin, and it is 
desirable that it is a metallic foil. In the case of the electrode for lithium secondary batteries, what is formed 
from the lithium and the ingredient which is not alloyed as a charge collector is used preferably. As an 
example of such a charge collector, as being chosen out of copper, nickel, stainless steel, molybdenum, a 
tungsten, and a tantalum, a kind is mentioned as it is few. As a desirable charge collector, copper foil is used 
especially. As copper foil, the copper foil by which the front face was split-face- ized is desirable. Electrolytic 
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copper foil is mentioned as such copper foil. Moreover, copper may be deposited with an electrolytic 
decomposition process on other metallic foils, such as a nickel foil, and the metallic foil which split- face -ized 
-the front face by this may be used. 

[0018] Drawing 1 is a typical perspective view for explaining the manufacture approach of this invention. With 
-reference to d rawing 1 , a mesh 3 is arranged between a charge collector 1 and the sources 2 of vacuum 
evaporationo, such as a target. The active species for the thin film formation generated from the source 2 of 
vacuum evaporationo reaches on a charge collector 1 through a mesh 3, and a thin film 4 is formed. By 
forming a mesh 3 between the source 2 of vacuum evaporationo, and a charge collector 1, as shown in 
drawing 1 , the thin film 4 separated in the shape of [ corresponding to the hole of a mesh 3 ] an island is 
formed on a charge collector 1. By bringing a mesh 3 close to a charge collector 1, the active material thin 
film 4 of the shape of an island which has a pattern configuration corresponding to the pattern of the hole of a 
mesh 3 can be formed. By separating a mesh 3 from a charge collector 1, gradually, the shape of toothing of 
the active material thin film 4 becomes loose, and serves as an active material thin film which has a gently- 
sloping concavo-convex front face. 

[0019] The electrode for rechargeable batteries of this invention is characterized by being the electrode for 
rechargeable batteries manufactured by the manufacture approach of above-mentioned this invention. The 
electrode for rechargeable batteries in the aspect of affairs limited more in this invention is characterized by 
forming an active material thin film in two or more island-like fields to which it dissociated on the charge 
collector alternatively. 
[0020] 

[Embodiment of the Invention] It is possible to change this invention suitably in the range which is not limited 
to the following examples at all and does not change the summary, and to carry out hereafter, although an 
example explains this invention to a detail. 
[0021] (Examples 1 and 2) 

Using the [production of electrode] 4 inch (about 100mm) single crystal Si as a target, RF magnetron 
sputtering equipment was used and the active material thin film was formed by the sputtering method on the 
charge collector. As a charge collector, electrolytic copper foil (thickness of 18 micrometers) was used. This 
charge collector was fixed to the cylindrical peripheral face of a rotating type drum, and where a mesh is 
stuck on a charge collector, it stuck. As a mesh, the electro FOMUDO screen (network produced with the 
electrochemical process) was used. The number of the used electro FOMUDO screens is two, and they used 
250LPI (thickness of 34 micrometers, 38% of voidage), and 400LPI(s) (thickness of 20 micrometers, 34% of 
voidage). in addition, LPI the number of the lines of the mesh of per 1 inch (2.54cm) -- being shown -- 
**** 250 LPI -- per [ 1 inch (2.54cm) ] -- it is shown that it is a mesh containing 250 lines. 
[0022] After exhausting the interior of a vacuum chamber until it is set to 8x10 - 4 or less Pa, sputtering was 
performed introducing argon gas by the flow rate of 50sccm(s), and the amorphous silicon thin film was made 
to deposit on a charge collector. Alimentation of a silicon thin film was taken as the alimentation used as the 
thickness of 10 micrometers, when a mesh had not been arranged. RF power was set to 350W. 
[0023] Drawing 2 is an optical microscope photograph in which the electro FOMUDO screen of 200LPI(s) used 
as a mesh is shown. Drawing 3 is an optical microscope photograph in which the electrode which deposited 
and formed the silicon thin film on the copper foil which is a charge collector using the mesh shown in drawing 
2 is shown. 

[0024] Drawing 4 is an optical microscope photograph in which the electro FOMUDO screen of 400LPI(s) used 
as a mesh is shown. Drawing 5 is an optical microscope photograph in which the electrode which deposited 
and formed the silicon thin film on the copper foil which is a charge collector using the mesh shown in drawing 
4 is shown. 

[0025] The silicon thin film separated in the shape of [ of the pattern configuration corresponding to the hole 
(opening section) of a mesh ] an island is formed on the charge collector so that clearly from drawing 2 - 
drawing 5 . A silicon thin film is not formed in the field equivalent to the frame of a mesh, but it is in the 
condition that the front face of copper foil was exposed. 

[0026] The electrode which formed the silicon thin film on one side of a charge collector as mentioned above 
was cut down in 2cmx2cm magnitude, and the unipolar trial eel was produced, using this as an operation pole. 
In addition, the electrode produced using the mesh of 250LPI was made into the example 1, and the electrode 
produced using the mesh of 400LPI was made into the example 2. 

[0027] [production of a unipolar trial eel] -- the trial eel was produced as mentioned above, using a metal 
lithium as a counter electrode and a reference pole, using the electrode of an example 1 and an example 2 as 
an operation pole. What dissolved LiPF6 [ one mol / /] in the mixed solvent of the volume ratio 1:1 of 
ethylene carbonate and diethyl carbonate I. as the electrolytic solution was used. In addition, in the unipolar 
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trial eel, reduction of an operation pole is considered as charge and oxidation is considered as discharge. 
[0028] (Example 1 of a comparison) Except making a silicon thin film deposit on a charge collector as a 
•comparison, without arranging a mesh on a charge collector, the silicon thin film was formed like the above- 
mentioned example on the copper foil which is a charge collector, and this was made into the electrode of the 
example 1 of a comparison. The unipolar trial eel was produced like the above using this electrode. 
[0029] [Charge and discharge test] The charge and discharge test was performed in the example 1 and 2 lists 
which were produced as mentioned above at 25 degrees C about the trial eel of the example 1 of a 
comparison. About the trial eel of examples 1 and 2, it was 4mA constant current, and about the trial eel of 
the example 1 of a comparison, it was 2mA constant current, and it discharged after charging until the 
potential on the basis of a reference pole amounted to 0V until it amounted to 2.0V. This was made into the 
charge and discharge of 1 cycle, and charge and discharge were performed up to 10 cycle. 
[0030] The maximum discharge capacity per two is shown in Table 1 as maximum capacity 1cm of electrode 
surface products of each trial eel of a before [10 cycles ]. Moreover, the thickness of the electrode after 10 
cycles was measured by the micrometer, and it asked for thickness change of an electrode from the thickness 
of the electrode before charge, and the thickness of the electrode after 10 cycles. Dispersion in some is 
accepted in maximum capacity with an electrode, it accumulates, thickness change of an electrode is broken 
by maximum capacity, and it is shown in Table 1 by considering this as "electrode thickness change" as 
thickness change per 1mAh. 
[0031] 



[Table 1] 




(mAh/cm 1 ) 


(S/mAh) 




1.083 


1.6 




1. 122 


10 ; 




1.270 


31 



The electrode of the example 1 manufactured according to this invention and an example 2 is understood that 
electrode thickness change is small compared with the electrode of the example 1 of a comparison so that 
clearly from Table 1. Moreover, it is observed by the naked eye that the electrode of examples 1 and 2 has 
remarkably few wrinkles generated in a charge collector compared with the electrode of the example 1 of a 
comparison. Electrode thickness change of examples 1 and 2 is small compared with electrode thickness 
change of the example 1 of a comparison, because the formation of wrinkles in the charge collector 
accompanying charge and discharge is controlled in the electrode of examples 1 and 2. 

[0032] Therefore, when the electrode of examples 1 and 2 is contained in a cell can, the energy density per 
volume can be raised compared with the electrode of the example 1 of a comparison. 
(Example 3) 

About 2-micrometer amorphous silicon thin film was formed on the charge collector using the same charge 
collector as [production of electrode] example 1, a target, and equipment, without using a mesh. Next, the 
electro FOMUDO screen of 250LPI was stuck and the amorphous silicon thin film was made to deposit on the 
same conditions as an example 1 again on the silicon thin film formed on the charge collector. About 6- 
micrometer silicon thin film was made to deposit in the condition of having arranged a mesh. 
[0033] When observed with the optical microscope about the produced electrode, it was checked that the 
island -like silicon thin film is formed in the pattern configuration corresponding to the hole of a mesh on the 
silicon thin film used as a substrate layer. 
[0034] 

[Effect of the Invention] According to this invention, it can consider as the electrode for rechargeable 
batteries which discharge capacity is high, and is excellent in a charge -and -discharge cycle-life property, and 
the wrinkle accompanying charge and discharge cannot produce easily in a charge collector. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical perspective view for explaining the manufacture approach of this invention. 

[Drawing 2] The top view showing the electro FOMUDO screen of 250LPI(s) used as a mesh in the example of 

this invention. 

[Drawing 3] The top view showing the surface state of the electrode produced using the mesh shown in 
drawing 2 in the example of this invention. 

[Drawing 4] The top view showing the electro FOMUDO screen of 400LPI(s) used as a mesh in the example of 
this invention. 

[Drawing 5] The top view showing the surface state of the electrode produced using the mesh shown in 
drawing 4 in the example of this invention. 
[Description of Notations] 

1 -- Charge collector 

2 -- Source of vacuum evaporationo 

3 Mesh 

4 - - Active material thin film 
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DRAWINGS 



[Drawing 1] 




0. 1mm 

[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/10/01 



2/2 s<—is 




0, Imm 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/10/01 



(ii)#fpmflfc*n#-ii- 
#W2002- 279974 

(P 2002-279974 A) 
(43)<^H0 ¥i&14^ 9 M 27 0 (2002. 9. 27) 



/CI \ Tn+ PI ' 

(.iuj Int. CI. 




T? T 

r I 




-K (##) 


UA1 1/ A /f\A 

HOIM 4/04 




HOIM 4/04 


A 5H029 




TA / A A 

10/40 




10/40 


Z 5H050 










=fc=.3^-trtV ^-ll.yr ABULIA n t 


(^61) 




rt*t-!3JSrOAA1 700AO/DOAA1 TOOAO^ 


/'71 \ t4_| IgS i 

(71; raJssA 


AAAAA1 OOA 

000001889 














WZ; agliS P 


HZc&1Q/fT^ O H 1QP ^OAA1 0 1 Q\ 

-r-pfclo^ o /3 iy p l^UUi. o. iy; 




— L— nc: rf-T r-h~ i—i — f— -s±r rrtr —Jk— ■» s o — i — ea r— az 


5-JS- 






(72) »W* 












ifcKJfiF 4 * P rfjJKIR#ii 2 T S 5 # 


5* - 
















<72)»W# 














5* = 
















<74m«A 


100095382 

























(54) i&w<n%,m —ikm.mmwm<Dm^m 



(57) [KR] 

[mi f&w&mi&m < , jlwm^^ ^ ^msm*&.K 



(19)S*B#rFit (JP) (tf^PBwp^F^^ft (A) 




1 

[#fFW#<o$6B] 

[flt:*:8 2] 1MB;* «5LK»iSUfctWE««{*; 

[ft 5fc« 3 ] SSfEA®*_h{C^»?Sfe«©iS^ LfciS 
R#?&* $ *vC*i 9 , ^»R<0 JhlCiiiJfE^ > rt. «ra L, 

[»#«4] TO^i^fflt#ilME*«#©Jb;frfc:* 5/ 

#® t -r 5 sfsK* 3 iciHtto - i*m?&ffl wM<D$m3> 
& 

[HMt9 5 ] una* y v a ^wia^m^^ fcrtswE* 

6 ] itG&wnii^ y 7-vj»*mm • nta 

mmxtozz. b&om t-t i~5<ov^tu*»i 

1st** 7 ] tuiaS%«*M^ v y = fctt is 

y a ^Sr-^trita-efcS r i Sr#m^i--5ft *5 1 ~ 6 

1 ~ 7 ©v^it*» 1 5ld|S«co- i«)cm?t& 
[flt*«9] 11*3811 - 8 OV^-fjia^l^KWfe©*' 

1 0 ] *mf*±co^«i$tufc«^ft^^ 
[0001] 

* if Wm SrSBfif 5 :©*ffii:J; 
[0 0 0 2] 



2 ) # §g 2002-279974 

2 

[0 00 3] !/^*A&®jK- ScW-f-5ii^-e#5« 

5. L^b^ib. ~>y =^tt-g-^tic«fc 0 y ^^^$r 
iR*8#*#V\ r^fcfe, ~>y =>ST-SrSfe»t LT 

^v^y^"?A-j«)cm?fefflm@-ef*, e««o«asMk^» 

10 ■< 9 . Slflft*H5fc£oTV^v\ 
[0 0 0 4] 

[BDi^ifcLj: 5 1 -*-*««■] *tt«Att» mmmm 

e>Jx*ntSrftlilLTV>5 (#12 0 0 0-3 2 1 2 0 
l-§-) „ Ctvb<0®®ic:*3V^Tii, 3&6fcS®SK:J:9S. 

[0 0 0 5] L^L^/JSfe. r<0<fc 5 ?£WM\zi$\,^x 

[ooo6]*^©iWf4. ^m^*ds;i5<, 

[0 0 0 7] 

So 

[0 0 0 8] *»9JK:J:iT4i, ^ -y^=.<DlUz.ttl&-tZ> 
50 [00 0 9] 3jE5§fgt3l J:4X«, ^«»^(DJ5^0J5V^ 



3 

b fc v ^ffi«E-e® ffr-t srids-e#5<o-e, s 
[ooio] *&m\c%?k$. v^mmmmx^ * v 

[ooii] sssMfcisv^-cttu ^mfr-h{c^*fg^i« 
kt£Z> mamma, m *. tsmm&ojjjK. ^ f / a « 

^m#:co±*(Cp< yS/atrB«U aUJBWK&JEMfe 
[0012] y>3.©?LlC^i-5aJ4^lc<DWg«»« 

[0013] ^ejic^v^it^ixs— ^mm^»n^ 

vv&-C, v- y a fcttf y = vS:-^tf*JBI*»* 

b<«l^*L3o yy^y^trilltLTit ~>y = 

v»l^*fcli^y avir^tfWIft, 

iPaj£MT?fc-5 C £ «s» * bv\ 
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[0 0 14] *389itc*s»tse«Mri»«0»flS*ifei: L 

CVDS, itMSeft jftftWtf h*lZ> a f« 
[0 0 15] #3§§mc:fc^T^V^* ^v-^B, 

^bfcv^«<o^:#$icf£;bT. aS^Rbrfflvib 
tv-St #J;tB\ -?-<D7LcD^:#$as2 jum~l 

[0 0 16] ^K^V^t5^ i Lt, 
«*te^tt*#ft-CfEKS;K,fc**y->' 

[ooi 7] ^imc^T^s^mm*. m^<om 
bv\, y^!?A-jjtmjtffimffi<o^g-s «t*tLt 

ltb\ — 5"i^/K ^.t-^u^, ^ y/fy, 
»*bv\ bTH^fS^if feix 

30 xvm&mmzn* z.mzx-oxmm^mmt^tc^m 
m&mit^xhz^o 

[0018] gilt, 3|c36Wo»3&*rftSrRW-f5fc* 
©*SC«»»aHT*>-5. H 1 Sr#flHb-C, i ^ 

JxTVN^c «*«2*>e>*^bfef»JIIBg*©fcftoett 
SB. ^y>=.3Sr3B5*«f*:i©_hK5liab, 
*5^$tu5c I«I2i*lt|:i©riW7y^3^ 
SltSriKi^ 121 1 ic^i-<fc 5 ^yi3C?L 
ic^b^a«{c^-g|$tt/ , t»a4 d^^Sft: 1 <D±\z.M 
40 fig§tu5o ^ 3Sr*«#:il^3S-^B5Cit^<J: 
(9, p< 3 <OH(Z>s*?—^\z.tts&l,it'<? — ^m&. 

7< s/->^ 3 £*m# 1 d^Bit: i tc J: 9 
flt*R4W|Hli!!i»«tas«^»*»fc* 9 , *«e>*>*Dflfi* 

[0 0 19] *5SW<O-0Cffi?&ffimffiB. ±m*&w<D 

ssifc&ffi k <t y ixfc - &mmjs ««-efe sciy 

50 A««*twe*«*a*a««jK:»j«Sixfcii:**rtR 



5 

[0 0 2 0] 

i®w<omm<Dmm] sit. *&wznmMic£ ymm 

[0 0 2 1] «lilM2) 

[Wf©fBH] 4^V^ (*bl 0 Omm) i 
18 /im) SrJBVVfc. ;©ISft§, EHE^t K ? A © P3 

%ffiWc„ fti tfcx w;- b c 7 - a ^ y - Vtt 

2S1S-Cfc9, 2 5 0 LP I 05^3 4 y m, SBR* 3 
8 %) & 4 0 0 L P I 2 0/im, 3 4 %) 

SrJSVfc. fcfc, LPIlt 1 -f ( 2 . 5 4cm) 
SfcD©^ s'V'^.OiiftOlgcSr^L.-CJo!), 2 5 0LPI 
tt, WVf (2. 5 4 cm) Sfc!)2 5 0*©Ii5A 

[0 0 2 2] KS^-v w*— rtSBS: 8 x l 0 ' ' P a BIT 
{-*-5*-C-^Ufc^, TA-^v^^rS 0 s c cmffl 

y =» v»K*±t» £ *fco ~> y = ^mmoi&m 

iISs * 5- v- =. £Sfi L & V v^^io^T^^ 1 0 um 
tt£^m»Mth1t 0 RFt*li3 5 0Wi:Lfc„ 
[0 0 2 3] [2 2(2. ^ s^>=. t LTfllV^c2 0 0 L P 

[0 0 2 4] 04 his J* yi'at L--OSV^c4 0 0 LP 

#-C*>S«fB©±H"> y =» ^»«Sr*« UTJRjft Lfc« 
[0 0 2 5] H2~l3 5 3»lbH?£>a>fc<fc 5t^> ^ s/->=. 

[0 0 2 6] £Lh<D<k 5tLttlftOK-I±Cvy = 
V*&£7&ricL-fcS«£2 cmx 2 cmCD7C# §(c§Qy 

7t„ >a*5> 2 5 o l p i <d* -y^^zm^^xtmistin 

^£H3§0iJl£L, 4 0 0LPI©^j''>aSrI^ 
[00 2 7] [HiaWfc*/uomsU -hi£© «fc 5 fcMfc 
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m i xviesffi 2 <Dnte£ftmmt ltjbv\ mmRv 
h t <oimit i : i <om&mmizL ipf^ 

i^w/y y b;i4&M£*ttih<D&m^tt. WM 

[0 0 2 8] (Jtttffll 1 ) Jttfct LT, p< .y ^ 

io ±mnmffltmmizi,x: m , m.ftxh2>mm± 

[0 0 2 9] [3EScmt^^] _hE©<fc 5 {CLTf^SJLfc 
llife'e«ll5.0?2 3feWvlJ4:|SE^l©S*;^-fe-yHcoVNT, 2 
5 TCT^SrttWfcSrfro fco H^WI 1 2 WOtttA* 
C:oV->-Ci24 mAcDjemSfcTN ittS5#l 1 ©f^-fc/MClo 
^XlZ2mA(DfenMX\ &fflMZMm t 0 

vtcS-rs*t?3£tSL.fc^, 2. oval's £-eSfcm 
20 Sr^T-afc. rtL^r l-y--r^ywo5£^«i: 10^^ 

[0 0 3 0] 1 0 -?M ^/W*t?©K© i S-f*ife-fe/V'©®Bi 

KJ:9*^3S»w^=F©iie>o#^fB«>fo*i,fcje>, ma 

©Jf^^fb^*;*:^*-^ •? , lmAhSfcO 

30 [0 0 3 1] 
[361] 





(mAh/cm 1 ) 


(VmAh) 




1.083 


1.6 




1.122 


10 




1.270 


31 



lXVSfeKSffil 2 ©«««:. it«5^J 1 ©mffi^Jt-i. «fi 

09 1 2 <vmmm&^t&ttm>\ 1 otss^tt 
ioo3 2] seo-c, **«ixt5 2<om«Srmfttert 

50 (Hi60!l 3 ) 



(5 ) 



m^Lta-v ='>mm<D±ic 2 5 0LPioi^h 

[0 0 3 3] fmL/c®aico^Tft^«S|-e«l£SL 
[0 0 3 4] 

[glfficDfgw.etSiBJn 

[ii] *i§§«offi}^ffi^lffi^i-5fci6^s:«3^ 
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So 

[12] *5£WonMMIz3$\,^X * *y^=.k\sXm^tz 
2 50LPI (D^U? |-n7t-A !i — 



[@ 3 ] ^^©ItifeW-iS^TS 2 IctiH-* 5'->^.$r 

[m 4 ] *&w<Dmmmz38\,^x* v t l-osv^c 

4 0 0LPICxi/^|M37t-AK^^!)-y^ft 

^®So 

10 [S 5 ] *^BJcD|lffi^!|{C*3V^rill4 -;/v-^£r 

[^#<Dtftig] 
1 

2 --M^M 

3 • yVa 

4 -mmnmm 



mi] 



im2] 





Bto 



0.1mm 



[S3] 



115] 



1 . Si 





Cusl 





mi 

! . I « ■ « a a ■ «*» » • 



CuJS 



0.1mm 



( 6 ) 



002-279974 



[B4] 




0. lmm 



^^^PTf7MK^il2T@ 5#5-§- 



F^ — 5H029 AJ03 AJ05 AL12 AM03 AM07 
CJ24 

5H050 AA07 AA08 BA16 CB12 DA03 
DA04 GA24 



